Inhibitory effect of fluoxetine on lymphoma growth through the modulation of antitumor T-cell response by serotonin-dependent and independent mechanisms.
Fluoxetine, a selective serotonin reuptake inhibitor, is widely used for the treatment of depressive symptoms of cancer patients. However, there are contradictory evidences about its effects on immunity and cancer. Thus, we studied the effects of fluoxetine on tumor growth and on antitumoral T-cell-mediated immunity. In vivo chronic fluoxetine treatment inhibited tumor growth, and increased latency of appearance of solid tumors and survival of mice. Fluoxetine administration also increased mitogen-induced T-cell proliferation and Tumor Necrosis Factor-alpha (TNF-alpha) and Interferon-gamma (IFN-gamma) expression, without altering CD4(+)/CD8(+) ratio. In vitro, fluoxetine did not affect tumor cells proliferation, but it exerted a direct effect on T lymphocytes. Both fluoxetine and serotonin stimulated proliferation induced by a suboptimal mitogen concentration but inhibited proliferation at the optimal one. When both drugs were combined the results indicated that the effects of fluoxetine are in part independent of its ability to elevate serotonin extracellular levels. Finally, continue fluoxetine administration in nude mice - devoid of T lymphocytes - did not modify tumor progression, thus supporting the hypothesis of an immuno-modulatory effect of this drug on T cells that drives tumor growth control. These findings indicate, for the first time, that fluoxetine inhibits tumor growth through modulation of T-cell-mediated immunity by the already known serotonin-dependent pathway and by a novel independent mechanism.